Stimulation of renal dopamine production during acute volume expansion requires the presence of intact vagi but not renal nerves.
We have previously reported that acute volume expansion (VE) with isotonic saline stimulates the production of renal dopamine (DA) which in turn contributes to the accompanying diuresis and natriuresis via activation of renal tubular DA-1 receptors. The purpose of the present study was to determine whether the presence of vagi and/or renal nerves is essential in order to activate the renal dopaminergic system during acute VE. Acute VE (6% body weight) with isotonic saline was performed in two groups of anesthetized rats, one of which served as sham control whereas the other was subjected to bilateral cervical vagotomy. The diuretic and natriuretic responses to acute VE did not differ between the sham control and vagotomized groups. However, urinary DA excretion (UDAV) was significantly increased in the sham control but not vagotomized group. Pretreatment with SCH 23390, a selective DA-1 receptor antagonist led to significant attenuation of the diuretic and natriuretic response to acute VE in the sham control but not vagotomized group. In another group of animals, the diuretic and natriuretic response to acute VE was studied in rats subjected to acute unilateral renal denervation. Basal UDAV was not significantly different between the denervated (DNX) kidney and the contralateral innervated (INX) kidney. Acute VE evoked diuresis and natriuresis in both kidneys, the response in the DNX kidney being significantly greater when compared to that in the INX kidney. UDAV increased significantly and to similar levels in both kidneys. Pretreatment with SCH 23390 led to attenuation of the diuretic and natriuretic response to acute VE in the DNX but not INX kidney. After DA-1 receptor blockade, the residual renal response to volume expansion in the DNX kidney did not differ significantly from that in the INX kidney. The results of this study suggest that 1) afferent vagal pathways appear to mediate the VE induced stimulation of renal DA production; 2) the increase in UDAV during acute VE occurs primarily through a mechanism which is independent of renal noradrenergic and putative dopaminergic nerves.